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Specification forming part of Letters Patent No. 205,642, dated Jjuly 2, 1878; application filed
May 9, 1378,

To all whom it may concern:

Be it known that I, DANIEL L. HOLDEN, of
the eity and county of Philadelphia, and State
of Pennsylvania, have invented a new and
. useful Improvement in Ice-Machines; and I

“do hereby declare that the following is a full,
clear, and exact description of the same, ref-
erence being had to the accompanying draw-
ing, forming part of this specification, in
whieh the figure is a vertical section, with the
circulating-currents indicated in dotted lines.

My invention is an improvement in that
class of ice-machines in which a non-congeal-
able fluid is employed as a vehicle for convey-
ing the cold from the refrigerating-chamber
to the congealer or place where the ice is
formed.

The improvement is upon the feature known
as the “refrigerator,” and is designed to se-
cure the greatest refrigerating effect of the
volatilized liquid by causing it to impart a
certain degree of cold to the non-congealable
liquid when evaporated from a bulk of the
volatile fluid in one chamber, and to impart a
further degree of cold to said non-congealable
liguid by a further expansion of the volatile
fluid in another chamber.

The invention consists, mainly, in the com-
bination of two containing-cases, having sep-
arate sets of coils, the coil in each case being
in communication with the space about the
coil in the other case, so that the volatile fluid
passes through the open space of one cylinder
or case and the coils of the second, while the
non-congealable fluid passes through the coils
of the first cylinder and open space of the sec-
ond, as hereinafter fully described.

In the drawing, A represents a vertical cyl-
inder sustained upon standards B. C is a
manifold coil of pipes arranged about a cen-
tral displacing-core, ¢, and having an inlet-
connection, b, and an outlet-connection, ¢, ex-
tending through the side of the cylinder.

D is a second cylinder, placed above the
first, and having communication from its top
portion with the coil in the cylinder below
through the pipe E. Within this upper cyl-
inder, and about a central displacing-core, «/,
is arranged a second mauifold coil, ¢/, having
through the bottom of the cylinder D an inlet-

connection, d, and through the side of the cyl-
inder an outlet-connection, e.

The upper cylinder has a flanged base,
which rests upon and is bolted to a tlange up-
on the upper surface of the lower cylinder.
It is also further provided with a removable
head, f, and near its bottom with an inlet-
pipe, g.

Now, the connection of the coil- pipes with
the sides of the eylinders being made tight by
means of stuffing-boxes, the operation of this
device is as follows: The non-congealable
fluid, kept in circulation by suitable pumps,
enters the upper cylinder at the bottom
through the pipe ¢, and leaves it at the top
through pipe E, passing from the space about
the coils in the upper cylinder to the interior
of the coils in the lower cylinder, and, after
having been refrigerated, as hereinafter de-
scribed, passes out at ¢ to the point of utiliza-
tion, from which it returns again through pipe
¢ for a second reduction of its temperature.

In selecting a volatile fluid, I employ aqua
ammonia of from thirty-two to thirty-eight per
cent., boiling at from +3 to —6 centigrade;
but any other volatile fluid, such as cymo-
gene, sulphurous oxide, ether, gasoline, &c.,
may be used.

The chamber A being partially filled with
this concentrated ammoniz, as fast as the
pressure is removed by the pump through the
pipe e of the upper coil the vapors of ammonia
are evolved in the eylinder A, and, passing up,
around, and between the manifold coil G,
cause 2 reduction of the temperature in the
non-congealable fluid contained therein. These
vapors, after passing around the coils of the
lower cylinder, enter the. pipe d at the top, and
then pass into the upper coil C/, where, by con-
tinued expansion, a further degree of cold is
produced upon the non-congealable liquid,
which in this cylinder surrounds the pipes,
instead of being inside of the same, as in the
lower cylinder. After traversing the upper
coils ¢ the vapors pass off at e to the con-
denser, where they are liquefied, and are again
returned to the lower cylinder through pipe h.

With respect to the function of the cores «
o, these are only employed to displace a por-
tion of the liquid in the cylinder and cause
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the traversing currents of gas in the lower
cylinder and liguid in the upper eylinder to
pass directly through the coils with a more
intimate coutact.

The device, which has thus been described
as a refrigerator, may also be employed as a
condenser for the volatile gas, a circulating
current of simple cold water being employed
in the upper cylinder and lower coil to con-
dense the gas admitted to the upper coil and
lower cylinder.

Having thus described my invention, what
I claim as new is—

1. The combination of two containing-eyl-
inders or cases, having separate sets of coils,

the coils of each cylinder being in communi-
cation with the space about the coils in the
other cylinder, substantially as shown and
described.

2. The combination, with the cylinder A and
coil G, of the cylinder D and coil (¥, the ¢ylin-
der D having an inlet, g, near the bottom, and
an outlet, I, near the top, communicating
with the coil C below, substantially as shown
and described.

D. L. IIOLDIN.
Witnesses:

SorLoN C. KEMON,
Epw. W, BYRN.




